Microwave planar filter topologies based on ring resonators with coupled-lines combination / Sameh Kh M Khanfar by M Khanfar, Sameh Kh
UNIVERSITI TEKNOLOGI MARA
MICROWAVE PLANAR FILTER
TOPOLOGIES BASED ON
RING RESONATORS WITH
COUPLED-LINES
COMBINATION
SAMEH KH M KHANFAR
Thesis submitted in fulfillment
of the requirements for the degree of
Doctor of philosophy
Faculty of Electrical Engineering
March 2015
I certify that a panel of examiners has met on 18th December 2014 to conduct the final
examination of Sameh K.M. Khanfar on his Doctor of Philosophy thesis entitled "Microwave
planar filter topologies based on ring resonator and coupled-line combination" in accordance
with Universiti Teknologi MARA Act 1976 (Akta 173) the panel of examiners recommends
that the student be awarded the relevant degree. The panel of examiners was as follow:
Ismail Musirin, PhD
Professor
Faculty of Electrical Engineering
Universiti Teknologi MARA
(Chairman)
Mohd Tannizi Ali, PhD
Senior Lecturer
Faculty of Electrical Engineering
Universiti Teknologi MARA
(Internal Examiner)
Badrul Hisham Ahmad, PhD
Associate Professor
Department of Networking Industry and Society, UTeM
(External Examiner)
Pringet Gaetan, PhD
Senior Lecturer
National Polytechnique Institute (INP) Toulouse, France
(External Examiner)
SITI HALIJJAH SHARIFF, PhD
Associate Professor
Dean
Institute of graduate studies
Universiti Teknologi MARA
Date: 4th March, 2015
ii
AUTHOR'S DECLARATION
I declare that the work in this thesis was carried out in accordance with the regulations
ofUniversiti Teknologi MARA. It is original and is the results ofmy own work, unless
otherwise indicated or acknowledged as referenced work. This thesis has not been
submitted to any other academic institution or non-academic institution for any degree
or qualification.
I, hereby, acknowledge that I have been supplied with the Academic Rules and
Regulations for Post Graduate, Universiti Teknologi MARA, regulating the conduct of
mystudy and research.
Name of Student
Student I.D. No.
Program
Faculty
Thesis
Signature of Student
Date
Sameh Kh. M Khanfar
2009129481
PhD of Science
Electrical Engineering
Microwave Planar Filter Topologies Based on
Q~.~~~~~~~..:~~~..~:~~~.l;ines Combination
March 2015
iii
ABSTRACT
This research is divided into two topics, where ring resonator and coupled line will be,
either, integrated or cascaded. In the first topic, quarter-wavelength coupled line ring
resonator integration will be developed, which will result in a single mode resonator
with two transmission zeros on both sides of the passband. The new filter will be
presented by its equivalent circuits in order to derive the mathematical modeling and
extract the controlling parameters which determine the position of the transmission
zeros. Several filters are designed using the new synthesis to show its advantages and
new applications. The synthesis of the new topology could be generalized to design
higher order filters, which facilitates the design of such filter. Moreover, the filter will
be cascaded to offer higher orders and more selective filters. 2nd, 3rd, 4th and 5th order
filters will be designed and simulated to show the feasibility of the new topology.
In the second part, the concept of the ring resonator and coupled lines will be further
explored, where the quarter-wavelength coupled line will be cascaded with the ring
resonator. Such a topology will offer high selective and wideband filter compared to
conventional coupled line filter. Furthermore, the new topology reduces the number of
controlling parameters, thereby, achieving ease of designing and fabrication.
Several techniques are proposed to miniaturize the filter size by using curved coupled
line cascaded with curvy ring resonator or by adding a square patch to the inner corner
ofthe ring resonator. Moreover, the same concept is used where the quarter-wavelength
coupled lines are cascaded with multiple ring resonators to achieve high selective,
wideband and shorter circuitry filters, when compared with conventional coupled line
filter. Eleven filters will be designed and fabricated using planar circuitry technology,
where measurements using vector network analyzer show the agreement of measured
and simulated results.
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